SUMMARY Sixteen patients with an infarct in the posterior region of the right hemisphere were tested at fixed intervals after a stroke (2 weeks, 6 weeks, 3 months, 6 months, 1 year) with the rod orientation test and the line orientation test. All patients initially showed spatial disorientation on the rod orientation test, while only three had a defective performance on the line orientation test. The recovery on the rod orientation test was parallel with the neurological improvement. Recovery mainly took place in the first six months after the stroke. Most patients then performed at a normal level. A relation between the size of the lesion (assessed from CT scans) and the speed of recovery was found.
Noticing that recovery from spatial disorientation did occur in the majority of patients with an infarction in the posterior region of the right hemisphere one year after a stroke,' I tried to determine the time course of this recovery by examining a group of patients at fixed intervals. In addition, I studied the relationship between the size of the lesion and the speed of recovery. Finally, it seemed worthwhile to compare the serial results of the rod orientation test with those of the line orientation test developed by Benton et al.2 Methods Subjects Sixteen patients with damage of the posterior region of the right hemisphere were examined. They all had a cerebral infarct without a midline shift as assessed by CT scanning. Eight patients had a pre-and post-rolandic extension of the lesion, and eight had an exclusively post-rolandic lesion (table 1) . Each group consisted of five males and three females, the ages ranging from 42 to 70 years, mean 58-2 years. The neurological signs of the patients were recorded (table 2). All patients were right-handed. The control group consisted of 40 patients (26 males, 14 females) visiting the outpatient department without history or signs of brain disease but suffering from disc lesions, lumbago, or mononeuropathy. The ages ranged from 18 to 72 years (mean 47-5 years).
Testing procedure
The methods used were the rod orientation test as previously employed by de Renzi et a13 and the line orientation test.2 All patients were tested at fixed intervals after the stroke, namely 2 weeks, 6 weeks, 3 months, 6 months and 1 year. Both the visual and the tactile part of the rod orientation test were carried out by the brain-damaged patients with the hand on the side of the cerebral lesion. In the visual part of the test the patient was not allowed to touch the rods of the model and he was requested to put those of the other pair (copy) in the same position. In the tactile part of the test the patient was blindfolded and had to estimate the spatial position of the rods of the model by palpation; otherwise the instructions were identical. No time limit was set. The patient was permitted to go from the model to the copy and back again as often as he wished. The order of presentation of the two parts of the test alternated from patient to patient. In both the visual and the tactile part of the test, the patients were first given five trials with the model placed on the side of the lesion and then five trials with the model placed on the other side, each time with the rods in a different position. After each trial the differences between the copy and the model were measured in the horizontal and the vertical plane. The measurement of the angles of the rods was done in the same way as described by de Renzi et al. 3 The same applies to the test positions of the model in the five trials.
In the line orientation test the response-choice display consisted of an array of lines numbered 1 to 11, each separated by an angle of 18°. Each stimulus consisted of two lines that represented the proximal, middle or distal one half (1-9 cm) of a response-choice line (3-8 cm).2 Five practice items employing the full-length lines preceded the test items. The subjects were informed whether or not their responses were correct on the practice items but not on the test items. The task was to indicate by pointing or naming the two lines in the response-choice display that had the 426 For the statistical assessment of changes an analysis of variance was used. Six months after the stroke a significant change in performance had occurred in the two groups as a whole for the visual as well as for the tactile part of the test (p < 0-001).
In comparing the test results of these patients six months after the stroke with those of the control group, no statistically significant difference was found. The recovery on the rod orientation test was paralleled by the neurological improvement (table 2) . Only one patient had an apraxia for dressing at the initial examination, which had disappeared after four weeks.
In the patient group with an exclusively postrolandic lesion one patient still had a defective performance on the visual as well as on the tactile part of the test both six months and one year after the stroke. Figure 3 shows the relation between the volume of the lesion and the recovery time. A patient was considered to have recovered, for the purpose of this study, when the error rates became equal to the mean error rates of the adult control group plus twice the standard deviation. Although there was no linear relationship, some form of relation existed.
The lesions of the patients with an exclusively post-rolandic lesion had an area in common. (a) On the slice at the level of the cella media: the white matter between the lateral occipital gyrus and the parieto-occipital sulcus; (b) on the slice below the previous one: the white matter between the lateral occipital gyrus, middle temporal gyrus and the parieto-occipital sulcus. This area overlapped the common area described in a previous article.'
Discussion
Most patients performed again at a normal level between three and six months after the stroke. It is striking that in a previous study' patients with a posterior lesion of the right hemisphere performed significantly worse than control patients one year after the stroke, which was not found in the present investigation. In terms of individual patients, this difference in findings is reflected by the fact that in the previous study five patients only partly recovered, whereas in the present group only one patient showed a partial recovery. The difference found cannot be explained on the basis of a difference in lesion size, because the mean volume of the infarct was 29 cm3 in the first study' and 36 cm3 in the present group. The most probable explanation for the improvement in performance in the present group is training. They were tested five times while the patients in the first group were only tested twice. ' The results show that the line orientation test was much less sensitive in assessing spatial disorientation than the rod orientation test: only three patients had a defective performance with the line orientation test. However, all patients had a disturbance in spatial perception when examined with the rod orientation test, those with a pre-and post-rolandic extension of the lesion principally on the tactile modality, and those with an exclusively post-rolandic lesion on both modalities tested. Since the line orientation test can be presented only by visual means, no failures were expected on this test in the first group of patients. Accordingly, Benton et al2 had no failures in their patient group with a peri-rolandic lesion.
Of the three patients with a disturbed performance on the line orientation test, one had a preand post-rolandic extension of the lesion, and two an exclusively post-rolandic lesion. All three scored "severely defective". In two patients this defective performance was found only at the test two weeks after the stroke. In one patient the defective performance continued for 22 weeks, which paralleled the recovery of spatial disorientation as measured with the rod orientation test.
There are several possible explanations for the difference in results with the line orientation test in this investigation and in the study done by Benton et al. 
